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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high capacity lithium secondary 
battery by suppressing the deterioration of electrical contact between solid 
particles in a coating film and between the solid particles and a conductive 
base body. 

SOLUTION: In a lithium secondary battery, in which a sheet-like positive 
electrode 1 and a sheet-like negative electrode 2 face each other via a 
separator 3, at least one sheet-like electrode of the sheet-like positive 
electrode 1 and the sheet-like negative electrode 2 is manufactured, by 
forming a coating film containing an active material, an electron conduction 
auxiliary agent and a binder on a conductive base body. Fibrous carbon is 
used as the electron conduction auxiliary agent, and a copolymerization 
fluorine polymer synthesized using at least two kinds of monomers selected 
from among a group composed of tetrafluoroethylene, hexafluoropropylene 
and vinylidenefluoride, or a compolymerization fluorine polymer synthesized 
using at least two kinds of monomers selected from among a group 
composed of tetradluorothelene, perfluoromethylvinylether and 
vinylidenefluoride is used as the binder. 
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(2) ftffiW- 11-3710 



Lr>jft£#£>y*^A-;:fc®teicfci.NT, ± 

Hi'.- htOEafc<fcl*:>- h&nMOo <tt- 

& 4- y , ±tzm : i L fcm8}Mtf'}>te < t tmmvuj- 

•^-y-^i^j-D^'D t'i/>fc<):i;t*-'jf>7 
ju^-i" K£yfc&S**^3Mtf;H3d>^ it2ilro^ 
^-£jm^T£jdc£=h.fc*S#7-;>f?t^y-5'-*fcte 

[O O 0 1 ) . i 

l=BL. S*l=i$L<l±. S/— h«3Eat->-rh«fta 
<k £-te / < L T*fr[S] $ R5I#I-E& If JDX L 

[0002] 

mmu f sua *.t#«u l tps! l fcas £ ^mtt 

ai*.tl=**|i. l£JgLTIEaiS^H' k «Ci:$^Wr-&^8M 
£ffJJ$Lfc->- httiEai, H«l=IMSJS«BJl<Pi:l=/< 

»*W«tt»i*:±l=J6*. lOtLTaaSMMtfc*** 

<t*fi* (D^«i=BEfl$ Lfc««*©«ai**. *a» 
fc y ^^A^jfenafii*. ffiiiifc y »i*;Mf-t 

[0 0 0 3] f LT, -ttSi>- httiEa^S/— h«na 

njifrov- h*maiwffiffl-r u ^ ?-t lt i*. a 

. 7 -7 *«M * fc I* 7 $ =f A tftfjl T- $> 4 <!: $ *iT 
[0004) 

v *mm<r> => *> mw* y t k ^ p ^ d i ^ u 



MSsa^cfc < J&/£T-$ 5 fc^* y ho t?-14©f£tt 
t#t£ o^*4*<« & £ L* 3 Fo^Si*<fc fc. * 
fc. 3M4-i*i^WJf h77WDif b> 

H8L. **i£^mt±S<*±l::g^:$£^LTJJ*fi&L.fc 

ana, fc<t;u*\ ^mts««;ic«LTan^T73i-rs) 
i+fcfc*if-c^8i*<?ijst Lfc y . ^T-r-stf^cDp^si^s. 

ot=. r:i«;;i '. ' W&.r, :'<) 

[0005] ^aii;pj^ro7->^ii}Bg-v>r7^^3- 

LT^isi3F-a-rR50i«icttif*DX Lrmat*;ic Lfc t ^ 
i-. maroajs*rosi«:ie ; f-rafc<j:i;in*«i ; f : <i:ai«i± 

-S> £ L> a Fo1Ii*tfe fc. 

[0006) titoT, JitBroj:-p%«£*coy 

sjsa© u ^ j* - s»a jft^ ata-r -s c i ^ i m ^ -r 

«. ■ 

[0007) • ' ; ! •• ! ' ■ . • 
[lSliS«?j*-rsfctocD¥-ffi] *^Bjii. Jiieisgi^g 

st-r * fc Africa* as o fci®^ a* t? 
; y , v v— KttiEai: >«ga£^-t*^<u-^ l 

T^(S|$-B-.& y ^OA-^mafilcfcLvT. 'JiSBv- Htt 

««a*-*att»«:±.-i=ii>« < <t ^js^stt 

#J t /nV>^- £ £=frr&aigl£ ^fiE-r * C k IZ J; ot 

te*i;if=yT>7ji;jj-9-< kj: y^-stiA^bjgtf^-s 

•>^^y -7— £fci*T- h'77;i<tPif L/^, /\*— 
tD^f^t'-;n-f;i-fcJ:^i:- l Jf>7;i't7'( 
K * y 4 & atf *i*'><E <k*,2 -e-^ 
ffluT«fiE$*Lfc*a^7^^y7- (jy^. z<o 

•vStK'J ^fcl*T" h77AtDIfU>, /<— 7/1/ 

□ > ^ ; u t* x ; u x — =r j u j; u: t* x u f-" > 7 ; U 7t" 7 -f 
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k & y . ft & w * & a i * *i 4 '> ft < £ * 2 1 1 (o * j ^ * 

T. .*«tt»(*Jtlc*HS«l*J:.<»fiRT?#. L^t. 
[ O q 0 8] :*^B^lcfcM>TfflL v ^m^^ 

-it «a»»j i^ss^aii*-*-,* - ti=;A?3T»«ttaM* 
«aa>a«.4?ic«?-e*«i«i £ ltwmi*-^ ^ £^ 

tt^t*; h^ISt v- h*Mttt/< U— 
£ .fcfr LT^FpJ,$ fc <b *.tf »«fRI=»-|H-r * ft E 

/w>y-t LTa)*»ft7^*7KU:f7^.*i*a* 

[0 0 0 9] : l . v Hi r • 

1 mmt*i,:tWtL<,.«lS(i.OJ 0 1 

■***<±ie«£B«fc y jsi*»«* ««3&<«»aicji*4xfc 
y, aiitt*--7t?>a)aiift$^±iB«B*y«t^»* 

—* -ft i: (DiUfiSSIKD B KISS o T L* t^a*T«ic 

ft*aS**lA<fc*. «<ttt*r-7H>0)«tta*<± 

ibkb £ y * * l Mg-a » * i/* # t ti , mmtfn 

[ooio] coait«*-7K>a)a««l>iz*5it«4* 

fil*0. 3-3 011%^ WICO. 5-2 0li%-efc 



4Cirt<»feLl*i BB4Mcfc it >0>* 

ti^ttn^B^tt^mfi^i/Bfftt^^vttaittEj: 
n^fey; «B+i=*5itsaii«*-r:#>cD** 

fitf±f5IEBcfc y.*.L>»ftl*. BBfeaSfeJUfttttd? 
.LrT-«»M3&<«T ! r«-*5*ti3Wab*. **BBIC-*5L^T 
IS, :c 7H>*«^'e»tb#J©ifcaric»i: L 

MtttUB'r.a c.t ttH; ■ • v - , ••■ * ■ 

[0:0 1 i] *fc % - *8?8i:fcLNt/NV>^tLTffl 
ttii* :J#icB3E**i*.*a>Tttfti^ "T* hW'Wo 

M%w ■ tf — 'J -7 s > 7^ KA<2 0-9 5 Sfi%T* fc 

*a«#ji^}Sitic< < ft y , ^7ji/tD?p.eu> 

(0(BflcA<±«BffiB«k L J *L^»*tt; .&W'£& ym# l ) ~? 

*<±i5SEHcfc y*^»*i*. »«**LfcaB*«B< ft-o 
Tajgtfcwa^coaaoaB^ian-^t- < a* as**i 

A^fe-Sc *»IBlc*5L^TI*. .za>«M«^^/*?Ky^ — 

[0 01 2] ^^B^lzfclNT. 
*5lt4/W>y— t LTflD*«*>t;*jKyT— 
iliO. 2-2 0ii%T'MZ(bmL<, ftic 
0. 5-1 0ll%tffe-6ci:^LLV 

it s * w& y v m ?k y -7 — <7>^*s Jit siBffl y 'j? ft 
aw**6«i«L*»-r<fty; *fc, *«*7^B#y^ 

[0 0 13] **0^ICfcL>T. ia»*lli:Lrtt, 

N i02 , L i C0O2 , L i M n2 O4 T'££ftZ> 
Li^Ni CDtt. L \ tCo t <Dtt. L i t M n ^ 
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[0 0 14] **WfcJSl*T* flaSMfc-UT 

fe\ »J * ^ Ux - t'X 7X 'Jf &Jk- -f > V ^ A <■ 'J ^ 

0;A - *f V <7 A . ;| J ^ & A - -f> v ^ A - # 'J^ A ft 
CD U ^JUtUkCO^m t If &.*L* : „ WttJx 

»«iiS*-r 4 If t>*V«o dft 
■ & l*§S>£BS 1= I* 'J ^ * A Ay-C.l^ CD 4 tf. 

[0 0 15] f LT, v-httlg, htt-ftacD5 
<!: t;«^e»«)JH i:*ft < it *'# 

< 1 1, is^s £ *?&«Hift!i / <-f > 
K£#jfrr*xa*«TfiE«**i*; **ibiw*5l^t. 

[0 0 16] ±IE«»(Dn«lcafc^T. 
* Uv-lifcb aMS «>*aBJNI=iMI * -tffcitjfti: U X 

*?£Ll> e ±E*a**«:-t,Ttt* ^S-&^^*7K'Jv 

xfj^hX >fMV^i^K>, f h7tKD 
y^y. N->^t'PU K>*£*JM*-C*fcl*2a 
J5X±a* L T JB I* 4 Z <!: * L L * . 
[0 0 1 7l*WWl::j3l*T\ ±Ea»t»«ttaM»lc 
a*"T4»a)a**ai: LTI*. 

-*-tt**tti;». fta©a**s**affl-r&ct3b< 

[0 0 1 8] ^JSBJJlzfclvC, v-h#IE«. v-htt 
fta«:i:(D->-httaaa)»*tt»i*t LTI*. fct*. 

■H*«tm£tt. /<>*K>*;i^ ?*-jU>$uu 

[0 0 1 9] «#jftiLTI4, tztXtf* 1. 2-v> 
h^vi^>, 1. + ^Dt"U> 

a — k x^u>2)— tH^— k r-y^u^o 



^a-*;*- Kttifo*a.*fctt2aia±<oa*»« 

IC. tztXM^ LICF3 S03-, L i C4 Fg S 
O3 ; L i C I O4 ; L'l PF6-, L i B F4 .tffOl 

■»«sma^*fei4 2aw±*«r*-B-rn«ufc*a» 

: [00 ^.olA/^-S <t ■tT-Tlfc- •fc : t*tf,-«* 1 o 

[0021 -tz£X\i* ±EtoJ:ol^ LT#§S 

^" httiEa'i.v— f *-tr/<u— 

:-5>.^P."h«iEafc>>— >tfe©a^ ^v'ru-^ L 
T»lRlS^T'Rm«icftlf-MI^-T»"#«; ; Rf§#L ffi 

fc*a^o»«istt»ufcaa«a>*af»*'; ~ 
p^ic» a u t»a*ax u ^p-r siit«ttt« 

[00 2 2] • ; . - . - 

[0 0 2 3] ai&flT' 

(1 ) v- KttiEacDftfi 
•>-h*jEaa>tt«*. jEasaHi:LTfflLV«iJ^ 
A^^;u|g-lb%cD^j$, ^ffiCD^J5E<Z)JllltKBj-r4o 

[00 24] ayy.^An^^afcao)** 

^KK^b'J^^A (L i OH • H2 O) £Mit-y>r)V 

(Ni2 03 ) t&m«LmLT'j*'5Jx-y'r)i,ffitya 

[0025] 7K^b'J^^AfcK^b-^^;i.fc$-L i / 
Nisi/1. OSH=E)i,tt) <Dm-£\zU2>£5izWS. 

K*'(02 ) ftSWcfc'^XS O 0°CT?2B$PA^l§AQg8 
Lfc^. #ffliSR5 O^/hJaTT?? O 0°C*t»»a 

l; 70 o°cx*2 o^manaufiifiK'r-SwifCck^r'j 

<D^L>l47;uzf>HH^4 3 T'^T-o^ 0 
[0 0 2 6] <2)£R(D^JS 

**\ ±EU^^Ar:t;^aftai:. «^eSM6»i: 

Lr©aa«*— 7t?>t. Lxoxm-s? 
vmntvv-ZTtzcDm^T'ttmmzmwiLtzo u 
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m i^xm-a* ? v mm y ^-i*^ j -%mt<n- v=?7 

. 1 //m) 

W K CMttt) =-3 3/3 3/3 4). ' ' ™ . :, 



3 3SS%fecfcl/tf-»jT r >^;U^ : 5>r F3 4li%^ 
[0027] 

9 2 mm& 

4 JUMP 



[oo2 8] ±iimn(Dmm\t^\z7fkr^^\^n'ofzo 

[0029] ±n^m^z?^m^ i J^^\zmiLtz e=- 
h ^ □ u>/^-y-^u:*- a bf u>/ e 

— U-rV^iU^-^-i: K (SMit) =3 3/3 3/3 4] 
>3 3li%, ^^7;i/tP t' b ^ 3:3 If 

"7— &mi*T#W£Ltz*j<DX*&>Z>Zt*$7FLT 

*> y % sift^^m*^ ^mtku ^-<d^ / v^««i=h 

AatHfS (2 8O0°CT^ffi) 

( ftffi A AKXIKIt £ X2A1 L fc 4 CO 
. 1 V m) 

Ct" h^^^DX^UV/^^it^^^P^P t°U 
K (lilt) =3 3/3 3/34) 

[0 0 3 3] ±EJ8»(D»ISI*»lc^-r J: 5 Kfr-s/cp 
iSffilt LT0)> ^ ;ix^ K ffll^t 
7**9 7-© 2 o %itS$R« Ufe, 

ic, *tiiznmmmn<DAXki&$8, n^&mnmotm 

«»Sn«Lfc. fit. f*&*lfc*B*J»* 1 8/im 
(7)ffiS±l^7 3^J>*— $£3H N T^*>U 100-12 

*,±EM*4£g*JU 1 0 0°CT*8B$PplKSfS;jSLT^ 
»*»«Lfc. fit, »6*Lfc*ai*SP-;U^U^ 
LT, 0)SBi^8 0 ^m©->- httftflfiffl 
Ltzo tt*5. ±IEi/-httiEat5/-h«ftai:(D8» 

[0034] (3) mm&nmm 



E 6*0-3 0] »e*lfc«»'*J»fr2 0-/lm(0"T^5-'> 
•^JUlICT^'J^— £ — ^fflLVTML, 1 0 0-1 2 

(DSfflc«±emsM-L, i o o°cT*8B#p B m^ 

[0031] (2) $/-httfiaa>fM( 

*"Tv flaSttK* LTAiftflMB (2 8 0 0°CT^) 

&mi\ «^Fe»a»j^LT±E->-h«jEa(o»*i: 

ra«<©«Httt*— 5R>*fflt\ *U>9—-t LTJLEv 

- h«ia©»*i:Ri«a>***7-y**a^-sffl 

[ O 0 3 2 ] 

8 5iiai . 

■•5IM 



i oiifiaj 



4 0MSSU 

SdSJS ({*«ife 1 :'1) l:imol/l©LIPF 

[00 3-5] (4) «JgB;fe(D<BlCT 
±E->— h«jEa*«2 8mmx^^ 2 2 Omm(D^ 
I^HfiU V-h«61S«S3 0mmxgS2 6 0mm 
O^ttlztJ^Lfzo fit, ^tLftlCDmacD^a)- 

A«©y-K(*S*:R*»U If £ 2 5 // mtlW$5 

/<u-**±e->- httJEati/- Kttftatomictt 

tz 0 fit, fta«9<DU-Ki*(05fe4jii$«ft«i*^Sffi$ 
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ttffliJO'J— Kf*£»« Lfco fit, ca>*5.&XfIS- 
«Tf^»$*Lfc«afti:«rt*-r4fl&i** 6 0°CT* 1 0 
WMJtffitt»LfcSL tt*SH«*T«B;a2m I *a 

(HS : 1 4. 9 5mm, i§£ : 3 9. 7mm(D 

[0 0 3 6] B 1 lC^-rm;fel^OL>Tl^B^-r^xt. 114 
mtZOis— HtMlf. 2I4*>— httfta-efc*. /etc 

TO#K$§#£I4H3fLTI*#1*o fit, ZtlbOis 
- h«jEffi1 httfia2l4-fe/<U— * 3^LT 
;fl#*l=4SEI*+L % ':»*tt«ai*t LT-hlBfl)«*a4 

[o 0 3 7.3.«»^— ^5idc^-x>u^«S.-e." ftaNI 

««ai*©»'AlCife3to-C. tKU^ h7^^tPif b 

SSttTl^o ■> ■ ■ ■ - 

[0 0 3 8] 2tD{*8l2*-x:>l>Xi$§gT% dO)S*P« 

»±J::ffi«S*u. ■sjJUtt^ffil 0I4^$>ST-. :P3«tt 

s*u j»sms«*m i i*a*-e#u'^p t°u>sir*&-D 

T. ±IEBJ^tim*5 1 0±IcK«**lTI*S. iLT, 

y, pjattaitti o©a«a*«*.*«ffl*r«. 

[0 0 3 9] 2i*EJi«i«-e^t/^> 

IfiSttTfey. C0«^tSl 2lCl4fflaJ1 2 a 

trTSI14»«i o^5fi@L. «?6rttta)*^*±ffi**x 

[0 0 4 0] tMttM 3l4«;ft*— *5£itP«8£(D 

wi£J6«u Ki*i 4i47;u5z:-^ix»-cmEa)v 

-h*aEavii*P«8i:*«ftMlz«|«LTfcy. $8 
^Fffil 2I4§4P«8 yjEa***: LTftffl 

t-& c y-K#1 5l47^5-^A»-effiFE0)v— h* 
fta 2tt^"^ 5 fc £*ftftlCftffi LTl>£ 0 

[0041] mmm 2 

T^^U*"^ K (SSJt) =3 3/3 3/3 4] l:n 

it, ^a^^^STKyv- (fh77i^Difi/> 



t7^fK (fiSJt) =33/33/34] */Hl*fc«* 
14. Hffi^J 1 t ffim\Z LT R 5 » 'J f5AZ-«fS6*ft 

[004 zimmmz 

mmm i cfct^tv- h«iEafc j:i/->— h«ftao>» 

7il/*DIfl/>/A^7Jl/tP?D t°U>/tfxy 
T^^U*^ K (SSJt) =3 3/3 3/3 4] ICft 

tlx. *«*^«y*7Ky??- hWj^P^Dt'u 

>/fr'Jf>7iUt7-f K (SSJt) =6 3/3 7] 

[0 O 4 3] Sll6«4.f. ■:: . 
Ht£« 1 lefcl^T h«3Ea*5*t/5/-:>«»aa)« 

f>7U7-f K (MSit) =3 3/3 3/3 4] 

*a«7^*5Ky-7— [f h^^^tpifuv^ 

t7^P?PfL/>/t-'Jf>7^7^ K (It 
-it) =42/31/27] £JBl>fc: l3rtM4. HffiW 1 <h 
ElflHc LT R 5 AS »J ^ jUX*«atft« Lfco 

[ 0 O 4 4 ] 5 
HJS^J 1 lCfcl^T*>- Kt^iEa<7>MMCD^^!Cffi^fc^ 
*t**— tH> 4 MSgU ^ 2 SfiSMe^M L . y ^ Ax 

- h«fta<DS6JK(D^lcfflt^z««t«-*-T7t5>5«« 
«S2IMI:ML, ^oAJ6J*»8'5K*»S8 8 
m«»lc«Lfcl5*M4< HJ£#J1 i:H«l:LtR5» 
y ^i*X&«ft£f*S Lfc. 
[0 0 4 5] tfcttfl-1. • 

^^^-DX^U^/^^-y-^^D^P t'U>/t'-'J 
f>7Jl«-f K'.(Iitt) =3 3/3 3/3 4] left 

h>le«^Tv^-^-9->^ffiL>fclS*>l4. Hffi^J 
[0 0 4 6] tt&m 2 

HJ6^J i-icfci>T v- K«iEaa)jeKa)»fiiii=fflL^fca 

6 «*ffllettS.T. 6 JL/m(D 

fi8##HfD v 6a;iai£J3l\ h*fta<DttKie»ffi 
leffll>^SK*ttt*-^> 5 0 SMSJle^M L, 

Aig^& v 8 5Sg«P$9 oMttlzSEELfclfrtM*, X 

fee 

[0 0 4 7] ±n<D±5\zLxft®Ltzmmmi -5*5 
cktfjt«flii -2<7)m*ie-oi^Tm?fesacDsi]s$t7o 

[0048] latgaoas^a ; g£»»«aa^c-g» 
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5*Lfc»^ R5fl^5 6 0mA5lCHT3t!!li5 
ftofco 3t«l*1 C<B«3S»JI»[Hl8&£lftlfT4. 1 VCD 

jiEt^7i\ »ai*m;te^mtipai:5*<2. 7 5 viz 

ISTf ^^T^T^tco ^LT. Z(Dt£ (O^J. |g 1 
@Ba>2fett«B$> (DBt«M£S«SL. Hffi#J 1 <7>m;fc 

1 0 0%tL-Ci©Jt**tof:c » lie 
I*. Hffitf'Jl ©tt;feO)tt«S«* 1 O 0%£ Ltzt^CD 

t&on'&cDi&nmmcott&w&mm (%) <tLr^-r 0 

[0 0 4 9] 





n » m a (%) 


^gBS031 


10 0 


MffiM2 


10 2 




9 9 


mmm4 


10 0 




9 8 




7 5 




8 7 



[0050] m i ic^-rnjfcwi 1 ~ 5 <&«*s* 



ttt&mi -2 0)I;6fI (%) &BJj&frfc 

[005 1] CfUcfctLT. /W>y-i:LttKo + 
3iB)»J t L T««ttt * — * > £ ffl I > T i^ta I 2 <0 

m^i*. a^sfi (%) A<^$^ofcc 

[0 0 5 2] 

[Bso>ffi*«:ian] 

[SI] *«B^<DU^^A-*«5fe(D--«*a3tMlC^ 

1 v-httjE« 

2 >- httfrffi 

3 -try^U— ^ 
4 



11] 



12 12b 12a ,10 




